Chemicals & reagents
All chemicals were obtained from Aldrich (Poole, Dorset) and Lancaster (Morecambe, Lancashire). All solvents were supplied by Fisher. Silica for column chromatography: particle size 35-70 µm and thin layer chromatography plates (on aluminium) were supplied by VWR.
Analytical thin-layer chromatography (TLC) was performed on plates precoated with silica gel 60 F254 (Merck). Visualisation of the plates was carried out using UV light (254 nm). Melting points were determined with a Stuart scientific SMP3 melting point apparatus. 1 H and 13 C NMR spectra were measured on a Bruker Advance AM 400 (400 MHz) spectrometer. NMR spectra were processed using a Bruker XWIN NMR 3.5 program. Low resolution mass spectra (LRMS) were generated using a Micromass Quattro Ultima mass spectrometer. High resolution accurate mass measurements were obtained from EPSRC National Mass Spectrometry Service Centre, University of Wales, Swansea. HPLC analysis was performed on Agilent Technologies 1200 HPLC system with diode array detection, using C18 reversed phase columns (Agilent Eclipse XDB -analytical: 4.6 x 100 mm; preparative: 21.2 x 150 mm). The purity of all compounds was ≥95%.
Synthetic protocols
Benzyl 3,3-dimethyloxirane-2-carboxylate m-CPBA (70% pure as supplied, 8.2 g, eq to 35 mmol) was added to a stirred mixture of benzyl 3-methylbut-2-enoate 1 (6.8 g, 35 mmol) and magnesium sulphate (10 g) in methylene chloride (100 mL). After 36 hours, more m-CPBA (70% pure as supplied, 2.0 g, eq to 17 mmol) was added and the stirring was continued for a further 48 hours. The solid was filtered and the filtrate was washed with 40% aqueous sodium hydroxide solution (100 mL), water (100 mL) and then dried over magnesium sulphate.
Evaporation of solvent followed by chromatography on silica gel (20% v/v diethyl ether in petroleum ether) afforded the title compound as colourless oil (6.7 g, 93%). The spectroscopic characterisation was in agreement with that previously published for this compound. 2 3,3-dimethyloxirane-2-carboxamide This compound was prepared in two steps as follows: A solution of toluene sulfonic acid monohydrate (0.5 g, 2.9 mmol) in toluene (100 mL) was refluxed under a Dean-Stark trap to remove water azeotropically. Benzyl 3,3-dimethyloxirane-2-carboxylate (5) (5.51 g, 26.7 mmol) was added and the reflux was continued for a further 2 hours. Evaporation of solvent followed by chromatography on silica gel (20% v/v diethyl ether in petroleum ether) afforded benzyl 2-hydroxy-3-methylbut-3-enoate as colourless oil (5.26 g, 95%). The spectroscopic characterization was in agreement with that previously published for this compound. 1 Aqueous ammonia (0.88 sp gravity, 100 mL) was added to benzyl 2-hydroxy-3-methylbut-3-enoate (5.26 g, 25.5 mmol) and the mixture was stirred at room temperature for 24 hours. The clear solution was stripped of solvent and purified by chromatography on silica gel (60% v/v ethyl acetate in petroleum ether to remove benzyl alcohol and then neat ethyl acetate) to afford the tile compound as a white solid (1.98 g, 69%). Compounds 5b (96%), 5c (92%), 5d (78%) and 5e (90%) were prepared similarly.
Typical procedure for the preparation of 3 and 4: m-CPBA (70% pure as supplied, 549 mg, eq to 2.3 mmol) was added to a stirred mixture of compound 5a (700 mg, 2.3 mmol) and magnesium sulphate (100 mg) in methylene chloride (10 mL). After 15 h, more m-CPBA (550 mg) and magnesium sulphate (100 mg) were added. The solid was filtered and the filtrate was concentrated under vacuum and chromatographed on silica (40% v/v ethyl acetate in petroleum ether) to afford pure compound 3a as a white solid (R f = 0.45, 348 mg, 46%) and pure compound 4a as a white solid (R f = 0.40, 204 mg, 27%) as well a mixture of compounds 3a and 4a (154 mg).
The spectroscopic characterisation was in agreement with that previously published for this compound [3] [4] 
Cell culture and chemosensitivity evaluation
CHO lines were a gift from the late Dr T Friedberg, University of Dundee and used as previously described. 5 The Flp-In™ system (Invitrogen) was used for the generation of the colon cancer SW480-2W1 cell line 6 Role of Cytochrome P450 (CYP) in chemosensitivity of 5a Involvement of specific CYP isoforms in the activation of 5a was determined by evaluating the chemosensitivity of CYPgenerated metabolites of 5a. Metabolites were created via incubation of 5a (50 μM) in the reaction mixture: (2 mM NADPH, 1 mM MgCl 2 , 50 mM Tris-HCl (pH 7.4), 20 pmol of CYP1A1, 1A2, 1B1, 2D6 or 3A4 bactosomes (Cypex). Control reactions were carried out using CYP-null bactosomes. Following 1 h incubation at 37 °C, metabolites were extracted using acetonitrile and centrifugation at 10,000 g for 10 min. The resultant supernatant was removed, dried using vacuum evaporation (Genevac), and the resultant pellet resuspended in DMSO and the antiproliferative activity was assessed by the MTT assay following 96 h exposure to CHO cells as described above.
CYP1A1/1B1/3A4 bactosome metabolism of 5a using LC/MS
The presence of 5a and the oxidised truncated azinomycin epoxides (3a and 4a) were 
Quantitative real-time PCR (qRT-PCR)
Quantitative Real-Time PCR (qRT-PCR) was performed with SYBR ® Premix Ex Taq TM Ⅱ (TaKaRa, China) with a StepOnePlus TM Real -Time PCR system (Applied Biosystems). The conditions for the PCR were 95°C for 30s, following by 40 cycles of 95°C for 5s and 60°C for 30s. The primers for all genes used in this experiment are listed in Table 1 . The housekeeping
Gapdh gene was used as indicator of the expression level of each gene, and relative gene expression data was calculated with the 2 -ΔΔCt method. 
Western Blotting Assay
Cells were harvested and suspended in RIPA Lysis Buffer (Beyotime).Protein concentrations were determined with Enhanced BCA protein assay kit (Beyotime), and bovine serum albumin was used as reference. 50μg of protein was separated on 10% sodium dodecyl sulphate polyacrylamide gels (SDS-PAGE), transferred to PVDF membranes, and probed with primary antibodies against CYP1A1 (Sangon biotech, AB20518b), CYP3A4 (Sangon biotech, AB20520a), GAPDH (Beyotime, AG019), β-Actin (Beyotime, AA128) respectively. Horseradish peroxidase-conjugated goat anti-mouse (Beyotime, A0216) and goat anti-rabbit (Beyotime, A0208) antibodies were used as the secondary antibody. Proteins were visualized with BeyoECL Plus (Beyotime).
Analysis of DNA damage -COMET assay Sample Preparation
Cells were protected from direct light during the entire experiment to avoid light induced DNA Stock solutions were prepared at 10mM for EO9 and 1mM for camptothecin and melphalan in DMSO and stored at -20ºC. 5a and 5a+CYP3A4 were prepared in DMSO at 5mM and 1mM
respectively and stored at -20ºC. Working solutions were diluted in complete medium.
Sample loading
The whole experiment was conducted in the dark. Cells were first resuspended in PBS, then embedded in low-melting point (LMP) agarose at 37ºC and this was transferred to normal melting point agarose-coated microscopic slides to which coverslips were added and the slides left on ice to polymerise. Once the agarose had solidified, coverslips were removed and another layer of LMP agarose was spread on the slides with coverslips and allowed to further polymerise.
Alkaline comet assay (SSBs and X-Links in DNA)
Coverslips were removed and slides were placed in ice cold lysis buffer (pH 10) for 1 hour at 4ºC. They were then submerged in electrophoresis buffer (pH>13) for 30 minutes to allow unwinding of the DNA and then subjected to electrophoresis (0.6V/cm) in the same electrophoresis buffer for 25 minutes. Neutralisation buffer was added to the slides 3 times for 5 minutes. Slides were then rinsed 3 times with dH 2 O and then washed in 100% ice cold ethanol for fixation. Slides were left to air dry overnight.
Neutral comet assay (DSBs in DNA)
Coverslips were removed and slides were placed in lysis buffer (pH8) for 1 to 2 hours at 37ºC.
Slides were then placed in electrophoresis buffer (pH8) 3 times at room temperature for 30 minutes and then subjected to electrophoresis (0.6V/cm) in the same electrophoresis buffer for 25 minutes. Slides were rinsed 3 times in dH2O and fixed in 100% ice cold ethanol. Slides were left to air dry overnight.
Scoring tail moments
Slides were stained with SYBRTMGOLD and images were taken through fluorescence microscope using Comet assay III software. A total of 50 randomly selected cells per sample were analysed. 
